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1.  Attached  is  a  single  copy  of  the  final  report  for 

.I/hnn/pt//cr  Z/0.  —^L .  _ Dam,  Identity  No.  \ /  7~  O  O  <0  ^  & 

2.  Please  ascertain  that  the  report  is  acceptable  in  accordance  with  your 
Branch  comments  or  instructions  given  to  the  Architect-Engineer  at  the 
Review  Board  Meeting.  \ 

3.  If  acceptable,  retain  the  copy  for  your  files  and  be  prepared  to  sign 
the  (master)  approval  sheet  on_  v  rtf*-, 

4.  If  the  report  requires  further  work  or  correction,  notify  the  undersigned 
as  soon  as  the  determination  is  made. 


5.  The  cost  code  for  this  review  is  ABAO 6 0700000000. 
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Ids  -jc  ;t  ion  Resort  ,  which  was  'reparse’  under  the 
Inspection  of  Non-?  ederai  Dams .  This  report  is  presented  far  your  use 
n d  is  baser,  upon  a  visual  inspection,  a  review  of  the  past  perfornanc 
and  a  brief  hydrological  study  of  the  cam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  appr'-ved  the  report  and 
support  the  findings  and  recommendations  described  in  faction  7  and  a r 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 


A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
7.  .‘source?  ,  the  cocoa  rating  agency  for  the  State  of  Ve  rnonr .  In 
addition,  a  cony  of  the  report  has  also  been  furnished  the  o.—  ,*r ,  Gree 
Mountain  Power  Corporation,  Montpelier,  Vermont  03602. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooreration  in  carrying  out  this  program. 


Sincerely  yours 


MONTPELIER  NO.  4  DAM 
VT.  00048 


EAST  MONTPELIER,  VERMONT 
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NATIONAL  DAM  INSPECTION  PORGRAM 


PHASE  I  INSPECTION  REPORT 


Identification  No: 
Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


VT  00048 

Montpelier  No.  4 
East  Montpelier 
Washington  County,  Vermont 
Winooski  River 
November  21,  1978 


BRIEF  ASSESSMENT 


This  dam  is  a  concrete  gravity  dam  with  an  overall  length  of  152 
feet,  a  basal  spillway  width  at  the  concrete/bedrock  interface  at  the 
gate  house  abutment  of  11  feet  and  a  structural  height  of  21  feet. 

This  dam  was  constructed  by  Cory,  Devitt  and  Frost,  Inc.  for  the  former 
Montpelier  and  Bar re  Light  and  Power  Company.  At  the  right  abutment 
there  is  a  concrete  structure  housing  the  forebay  and  gates.  This 
structure  formerly  diverted  water  to  a  penstock  for  use  at  a  downstream 
power  house.  Green  Mountain  Power  Corporation  now  owns  the  facility; 
however,  its  function  as  a  low-head  hydroelectric  facility  was  discon¬ 
tinued  around  1960. 


The  dam  is  classified  as  small  and  has  a  low  hazard  potential  in 
the  event  of  dam  failure.  The  dam  is  designed  to  overtop  continuously 
without  structural  damage.  The  dam  is  anchored  directly  into  existing 
channel  bedrock.  The  gate  house  formerly  abutted  the  downstream  portion 
of  a  bend  in  the  river.  This  bend  was  overtopped  by  river  flows, 
partially  eroded  away,  and  subsequently  backfilled  with  soil  fines  to 
construct  the  present  access  road. 

Based  on  size  and  hazard  classification  and  in  accordance  with 
Corps  Guidelines,  the  test  flood  is  the  100-year  flood.  The  test  flood 
outflow  of  17,000  CFS  (85  CSM)  overtops  the  dam  by  9.1  feet.  With 
water  level  at  the  top  of  the  dam  (elevation  616.2  feet  MSL)  the  spill¬ 
way  will  pass  8,700  CFS  which  is  50  percent  of  the  test  flood. 

The  dam  is  in  poor  condition.  The  lack  of  maintenance  during 
the  last  15-20  years  may  have  rendered  the  dam  economically  unsalvage- 
able.  The  downstream  portion  of  the  soils  to  the  right  of  the  gate 
house  appear  to  be  highly  susceptible  to  erosion,  and  the  upstream 
portion  is  of  unknown  composition.  In  addition,  the  concrete  overflow 
weir  may  be  unstable  against  overturning  and  horizontal  sliding  under 
high  water  conditions,  particularly  since  silt  behind  the  weir  prac¬ 
tically  reaches  to  its  crest.  To  avoid  substantial  costs  to  rehabilitate 
this  dam,  it  is  recommended  that  the  dam  be  breached.  Alternatively, 
the  stability  of  the  dam  and  the  right  abutment  must  be  checked  in 
detail.  The  following  items  require  immediate  attention: 


1.  The  waste  gate  and  penstock  gates  should  be  opened  permanently 
to  maintain  lower  upstream  water  levels  during  normal  flows. 
Prior  to  opening  either  gate,  the  Vermont  Division  of  Water 
Resources  should  be  contacted  to  specify  necessary  measures  to 
control  the  release  of  silt  build-up. 

2.  The  forebay  cover  should  be  renovated  to  prevent  unauthorized 
access  and  hazard  to  trespassers. 

3.  The  gate  house  should  be  disassembled  and  removed  from  the 
site. 

4.  The  trees  that  are  growing  on  the  embankment  to  the  right  and 
upstream  from  the  gate  house  should  be  cut  annually. 

5.  The  downstream  slope  of  the  embankment  to  the  right  of  the  gate 
house  should  be  kept  free  of  debris  and  trees  so  that  any  seep¬ 
age  through  the  embankment  will  be  observable. 

6.  All  deteriorated  concrete  at  the  dam  and  abutments  must  either 
be  repaired  or  replaced  if  the  dam  is  to  remain  in  use. 

7.  A  program  of  annual  periodic  technical  inspections  should  be 
instituted. 
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This  Phase  I  Inspection  Report  os  Montpelier  Number  Four 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


JOSEPH  A.  MCELROY,  MEMBER 
Foundation  &  Materials  Branch 
Engineering  Division 


CARNEY  M.  ‘TERZLAN,  CHAIRMAN 
Chief,  Structural  Section 
Design  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recom¬ 
mended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Inves¬ 
tigations.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose 
of  a  Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
Investigation;  however,  the  investigation  is  intended  to  identify  any 
need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions  and 
is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  continued  care 
and  inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof.  Because  of  the  magnitude  and  rarity 
of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for 
more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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The  reservoir  area  consists  of  approximately  4  acres  when  the 
water  level  is  at  spillway  crest  elevation,  610.6  feet  MSL. 

This  area  was  7  acres  in  1910  and  has  decreased  due  to  heavy 
siltation. 

e .  Downstream  Channel 

The  downstream  channel  is  in  good  condition.  There  is  very 
little  debris  or  overhanging  vegetation  in  or  near  the  channel. 
There  are  several  homes  on  the  left  side  of  the  channel;  however 
these  homes  are  located  above  flood  hazard  levels.  U.S.  Route  2 
crosses  the  Winooski  River  approximately  1  mile  east  of  the  dam, 
prior  to  the  confluence  of  the  Winooski  River  and  Stevens  Brook. 

3 . 2  Eva luat 1  on 

Montpelier  No.  4  Dam  has  gradually  deteriorated  to  a  point  such 
that  renovation  is  not  considered  reasonable.  The  concrete  has  so 
severely  spalled  and  cracked  that  actual  replacement  of  the  entire 
gate  house  and  foundation  would  be  necessary.  Years  without  main¬ 
tenance  have  rendered  both  the  gate  house  and  forebay  cover  unsal- 
vageable . 

The  sluice  gates  and  conduit  equipment  at  the  dam  itself  are  no 
longer  operable.  The  two  sluice  gates  are  not  only  inoperable  but 
also  beyond  the  point  of  repair.  The  penstock  itself  has  been 
severed  at  the  right  abutment  and  has  been  completely  removed  down¬ 
stream  of  the  dam. 

Based  on  the  condition  of  tiie  dam  and  the  right  abutment,  it  appears 
that  this  structure  may  be  on  the  verge  of  incipient  failure.  How¬ 
ever,  the  potential  for  destruction  is  extremely  low  due  to  the 

small  volume  of  water  behind  the  dam  relative  to  the  size  of  the 
downstream  channel. 

Based  on  the  visual  observations  and  the  verbal  information  provided, 
it  appears  that  the  right  abutment  of  this  dam  is  uncompacted  silt 

and  trash  fill  that  was  not  built  as  a  dam  but  only  as  a  road  to 

access  the  gate  house.  Furthermore,  no  information  is  available 
on  the  character  of  the  natural  materials  upstream  from  this  access 
road.  Therefore,  it  is  not  known  whether  these  materials  form  an 
adequate  dam.  If  the  river  overtops  the  right  abutment  again,  it 
should  ne  assumed  that  a  washout  will  occur. 

The  left  abutment  of  the  dam  appears  to  be  composed  of  bedrock  which 
appears  to  be  competent. 


the  downstream  side  of  the  bend  and  worked  upstream  toward  the 
headwater  of  the  ice  jam.  Apparently  a  channel  was  not  formed 
through  the  entire  abutment.  It  is  not  known  whether  the  up¬ 
stream  portion  of  the  bend  is  controlled  by  a  shallow  ledge, 
or  whether  the  water  did  not  flow  over  the  top  long  enough  to 
cut  all  the  way  through. 

At  the  time  of  inspection  an  embankment  about  100  feet  long  at 
elevation  618.2  feet  MSL  existed  between  the  gate  house  and  the 
natural  hill  further  to  the  right.  The  exposed  portion  of  the 
downstream  face  of  this  embankment  is  composed  of  silt,  fine 
sand  and  trash.  The  zone  aownstream  from  this  embankment  has 
been  used  for  clumping  trash.  The  surfaces  of  the  embankment 
are  generally  grassed  or  forested.  The  shortest  distance  from 
the  downstream  Crestline  of  this  embankment  to  the  upstream 
Crestline  (i.e.  the  top  of  the  river  bank  on  the  upstream  side 
of  the  dam)  was  about  200  feet  at  the  time  of  inspection. 

The  material  downstream  of  the  left  abutment  also  has  been 
eroded  during  a  previous  overtopping.  However,  since  this 
wall  was  anchored  directly  to  bedrock,  the  eroded  material 
was  not  required  for  support  of  the  dam  or  abutment. 

c •  Appu rtenant  Structures 

The  discharge  channel  immediately  downstream  of  the  dam  has 
exposed  bedrock  at  both  left  and  right  banks.  The  channel 
has  a  cobble  bottom  and  is  clear  and  unobstructed. 

The  dam,  constructed  as  a  "run-of-the-r iver  dam"  has  no  intake 
channel .  However,  the  quiescent  conditions  of  the  impoundment 
have  allowed  significant  siltntion  to  occur  upstream  of  the 
dam.  This  siltation  has  severely  limited  both  the  maximum 
usable  volume  and  surface  area  of  the  impoundment. 

The  intake  channel  into  the  forebay  has  significant  silt  deposits 
upstream  from  the  bar  racks.  This  silt  lias  deposited  upstream 
of  the  waste  gate  to  a  level  near  the  top  of  the  gate.  The 
waste  gate  seemed  to  he  nearly  watertight.  However,  flow 
channels  have  developed  in  the  waste  gate  discharge  passageway 
as  recorded  in  Photo  8  in  Appendix  C. 

There  is  a  flow  of  10-20  GPM  passing  through  the  penstock  sluice 
gate.  This  flow  is  recorded  in  Photo  7,  Appendix  C. 

The  forebay  was  covered,  which  prevented  visual  inspection. 

The  wood  frame  control  building  has  deteriorated  significantly. 
Its  concrete  footing  serving  as  part  of  tie  dam  is  spalled  and 
cracked  beyond  economical  repair. 


ft 
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SECTION  3  -  VISUAL  INSPECTION 


3. 1  Findings 

a.  General 


In  general,  the  Montpelier  No.  4  Dam  is  in  very  poor  condition. 
The  concrete  has  spalled  severely  both  on  the  dam  and  abutment 
structures.  In  1949,  Stephen  H.  Haybrook,  hydraulic  engineer, 
noted  that  "surface  disintegration  has  reduced  its  section  and 
is  further  reducing  the  structure  to  incipient  failure."  The 
dam  has  weathered  an  additional  30  years  with  no  apparent 
maintenance  since  that  evaluation. 

b.  Dam 


The  dam  consists  of  a  concrete  overflow  spillway.  On  the  day 
of  inspection  the  water  surface  was  slightly  above  the  spill¬ 
way  crest  (elevation  610.2  feet  MSL) .  The  downstream  face  of 
the  dam  has  weathered  significantly  (see  Photo  6,  Appendix  C) . 
The  concrete  overflow  spillway  and  gate  house  structure  have 
been  anchored  directly  to  the  bedrock  existing  throughout  the 
entire  length  of  the  flow  channel.  Inspection  for  possible 
seeps  at  the  base  of  the  dam  was  not  possible  due  to  the 
continuous  overflow.  However,  there  was  no  visible  seepage  at 
the  bedrock-concrete  interface  at  the  left  or  right  abutment 
walls. 

A  wet  area  was  observed  to  the  extreme  right  of  the  dam.  A 
stream  carrying  less  than  3  GPM  collects  flow  and  rejoins  the 
Winooski  River  channel  downstream  of  the  dam.  It  is  not  known 
whether  this  water  is  seepage  through  the  embankment  from  the 
river,  or  runoff  and  ground  water  from  the  adjacent  natural 
land.  The  water  in  this  stream  is  discolored  with  a  rusty 
stain  on  the  downstream  end,  and  is  relatively  stagnant  on  the 
upstream  end. 

There  has  been  extensive  fill  (sandy  silt  with  wood  trash) 
placed  upstream  of  the  wet  area  to  the  right  of  the  dam.  This 
fill  seems  to  have  been  placed  to  repair  the  access  road  which 
was  eroded  during  a  previous  overtopping. 

Mr.  Raymond  C.  DeForge,  Vice  President  of  Operations  and 
Engineering,  Green  Mountain  Power  Corporation,  has  indicated 
that  the  natural  materials  in  the  abutments  have  been  over¬ 
topped  in  the  past  due  to  an  ice  jam  upstream  from  the  dam. 

As  a  result  of  that  overtopping  the  soil  that  comprised  the 
right  abutment,  which  is  the  mass  that  forms  the  bend  in  the 
river  at  this  location,  was  eroded  away.  Erosion  started  on 
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The  dam  was  attended  during  the  period  of  time  it  was  in  operation 
as  a  low-head  hydro  facility  (1908-1960).  During  the  last  20  years 
there  has  not  been  any  program  of  operation  in  effect  at  Montpelier 
No.  4  Dam. 

2.4  Evaluation  of  Data 


a.  Availability 

The  original  power  license  application  plans  for  Montpelier 
No.  4  Dam  are  stored  in  the  archives  at  the  Montpelier  office 
of  the  Green  Mountain  Power  Corporation.  There  are  no  design 
calculations  relating  to  structural  or  hydraulic  aspects  of 
the  dam  itself. 

b.  Adequacy 

Based  on  the  visual  inspection  and  the  available  engineering 
data  (Figures  1  and  2,  Appendix  B) ,  the  information  is  sufficient 
for  the  Phase  I  inspection. 

c .  Validity 


The  available  engineering  data  are  considered  valid  on  the 
basis  of  the  visual  inspection. 


SECTION  2  -  ENGINEERING  DATA 


2. 1  Design  Data 

There  are  no  design  drawings  or  calculations  available  other  than 
the  "as  built"  drawings  included  in  Appendix  B,  Figures  1  and  2. 
These  drawings  were  part  of  the  Green  Mountain  Power  Corporation 
license  application  dated  June  30,  1966. 

A  letter  report,  prepared  in  1949  by  Stephen  H.  Haybrook,  contains 
a  complete  evaluation  of  the  dam  at  that  time.  This  report  made 
reference  to  a  report  by  Barker  and  Wheeler  prepared  in  1926.  This 
report  was  not  available  for  evaluation. 

2.2  Construction  Data 


The  dam  was  constructed  in  1908  by  Cory,  Devitt  and  Frost,  Inc. 
According  to  Green  Mountain  Power  Corporation  there  has  been  little 
or  no  maintenance  work  on  either  the  dam  or  related  structures  since 
construction. 

There  is  no  evidence  of  the  dam  being  raised  from  its  initial  con¬ 
structed  elevation  of  approximately  610.2  feet  MSL. 

The  concrete  dam  has  been  anchored  into  the  existing  bedrock  as 
shown  in  Appendix  B,  Figure  2.  In  cross  section,  the  concrete  dam 
has  faces  symmetrical  about  the  centerline  and  formed  at  an  average 
slope  of  4H:21V.  There  are  flashboard  support  holes  set  into  the 
crest  of  the  dam  at  15-foot  intervals.  The  flashboards  and  supports 
are  no  longer  in  place. 

The  gate  house  footing  and  concrete  penstock  intake  structure  rest 
directly  on  the  bedrock.  A  concrete  training  wall  extends  upstream 
about  75  feet  from  the  gate  house.  This  wall  is  shown  in  Appendix 
B,  Figure  2,  as  not  extending  into  bedrock. 

The  covering  of  the  forebay  is  of  wood  construction  with  a  tarpaper 
covering.  The  gatehouse  is  a  single  story  wood  frame  building 
located  directly  over  the  air  and  gate  shafts. 

The  7-foot  diameter  steel  penstock  passing  under  the  right  end  of 
the  dam  forms  the  forebay  outlet  and  is  hydraulically  controlled 
by  a  sluice  gate  located  at  the  penstock  intake. 

Also  passing  through  the  right  end  of  the  dam  is  a  waste  gate  dis¬ 
charge  passageway.  This  outlet  is  controlled  at  the  upstream  end 
by  a  wooden  sluice  gate.  This  structure  provides  a  method  of 
draining  the  impoundment  for  maintenance  procedures. 


(5)  Side  Slope 

Upstream  -  approximately  4H:21V. 
Downstream  -  approximately  4H:21V. 

(6)  Zoning 


Not  applicable. 

(7)  Impervious  Core 
Not  applicable. 

(8)  Cutoff 


Concrete  to  bedrock  of  stream  channel. 


(9)  Grout  Curtain 


None  known. 


(10)  Other 

No  other  aspects  known, 
h .  Diversion  and  Regulating  Tunnel 


Not  applicable. 


The  spillway  consists  of  a  modified  ogee  spillway  152  feet  in 
length.  The  crest  of  the  weir  is  about  3  feet  wide  and  its 
upstream  and  downstream  faces  are  sloped  at  about  4H:21V.  The 
spillway  is  anchored  directly  into  bedrock.  The  maximum 
height  of  the  structure  is  about  21  feet. 


Regulating  Structures 

The  water  level  can  be  affected  by  opening  or  closing  either 
the  waste  gate  or  penstock  intake  gate.  Otherwise  the  impound¬ 
ment  level  remains  at  or  above  the  spillway  crest  elevation 
of  610.2  feet  above  MSL.  Both  gates  are  controlled  by  wooden 
sluice  gates,  now  inoperable.  The  invert  elevation  of  the 
7'  x  10'  waste  gate  passageway  is  592  feet  MSL.  The  7-foot 
diameter  penstock  also  has  an  invert  elevation  of  592.0  feet 
MSL. 
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Elevation  (feet 
above  MSL) 


Spillway  Crest 


610.2 


Normal  Pool 


610.4 


Upstream  Invert  of  Waste  Gate  Passageway 


Streambed  at  Centerline  of  Dam 


d.  Reservoir  Dam 


Length  of  Test  Flood  Pool 


Length  of  Normal  Pool 


e.  Storage  Data 


Acre-Feet 


Test  Flood  (100-year) 


Top  of  Dam  (at  left  abutment) 


Normal  Pool 


f.  Reservoir  Surface  Area 


Acres 


Test  Flood  (100-year) 


Top  of  Dam  (at  left  abutment) 


Normal  Pool 


g.  Dam 


(1)  Type 


The  dam  is  a  concrete  gravity  dam. 


(2)  Length 


The  overall  length  is  about  227  feet;  the  weir  length 
is  152  feet. 


(3)  Height 


The  maximum  height  is  26.2  feet. 


(4)  Top  Width 


A  level  section  through  the  top  of  the  rounded  weir  is 
about  3  feet. 
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waste  gate  passageway  is  a  10'  x  7*  outlet  controlled  by 
a  sluice  gate  which  is  presently  inoperable.  The  intake 
into  the  forebay  is  controlled  by  another  sluice  gate. 
Invert  elevations  for  both  conduits  are  at  approximately 
592.25  feet  MSL.  Silt  has  essentially  clogged  the  up¬ 
stream  side  of  these  gates. 

(2)  Maximum  Known  Flood  at  Dam  Site 

There  are  no  records  available  regarding  major  flooding 
at  the  dam  site.  Green  Mountain  Power  Corporation  per¬ 
sonnel  indicate  that  ice  jams  at  the  dam  cause  a  much 
higher  water  level  than  a  100-year  frequency  flood. 

(3)  Spillway  Capacity 

The  capacity  of  the  spillway  at  elevation  618.2  feet  MSL 
is  about  13,400  CFS. 

(4)  Ungated  Spillway  Capacity  During  Test  Flood 

The  ungated  spillway  capacity  at  the  100-year  test  flood 
elevation  619.3  feet  MSL  is  approximately  16,000  CFS. 

(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation 
Not  applicable. 

(6)  Gated  Spillway  Capacity  at  Test  Flood  Elevation 
Not  applicable. 

( 7 )  Total  Spillway  Capacity  at  Test  Flood  Elevation 
16,000  CFS  at  elevation  619.3  feet  MSL. 

(8 )  Total  Project  Discharge  at  Test  Flood  Elevation 
17,000  CFS  at  619.3  elevation. 

Elevation  Data  Elevation  (feet 

above  MSL) _ 


Top  of  Dam  (Maximum)  (at  gatehouse  and 

access  road) 

Top  of  Dam  (Minimum)  (at  left  abutment) 
Top  of  Flashboards  (no  longer  used) 

Test  Flood  (100-year) 


618.2 

616.2 

612.7 

619.3 
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Purpose  of  Dam 


The  dam  was  designed  solely  to  provide  an  intake  basin  from 
which  water  could  be  withdrawn  and  transported  to  a  power 
generation  station  located  downstream.  The  impounded  water 
entered  the  forebay  through  a  bar  rack  structure  and  passed 
to  a  7-foot  diameter  penstock.  The  penstock  carried  water 
approximately  0.53  miles  westerly  along  the  river  to  the 
Number  4  power  station. 


h.  Design  and  Construction  Histor 


The  dam  was  constructed  in  1908  by  Cory,  Devitt  and  Frost, 

Inc.  Design  records  are  not  available.  There  are  two  plans 
prepared  for  Federal  Power  Commission  licensing  available  which 
seem  to  be  in  agreement  with  observations  made  during  the 
visual  inspection. 


i.  Normal  Operational  Procedures 


The  dam  has  not  been  operated  during  the  past  15  years. 


1.3  Pertinent  Data 


Drainage  Area 


The  drainage  area  at  the  Montpelier  No.  4  Dam  is  201  square 
miles.  The  flow  at  this  site  is  regulated  by  Peacham  Pond 
and  Mollys  Falls  Reservoir  (combined  usable  capacity  11,295 
acre-feet).  The  Winooski  River  is  located  in  the  central 
portion  of  the  physiographic  region  of  Vermont  known  as  the 
Vermont  Piedmont.  The  river  flows  westerly  into  Lake  Champlain 
and  has  an  average  slope  upstream  of  the  site  of  13  feet  per 
mile.  The  soils  within  the  watershed  are  predominantly  well 
drained  loamy  silty  soils  on  gently  sloping  to  steep  hills. 


The  river  channel  in  the  vicinity  of  the  dam  is  principally  a 
calcareous  sandstone  known  as  the  Waites  Formation.  Exposures 
of  a  nearly-vertically  foliated  graphitic  phyllite  and  pegmatite 
intrusions  are  both  present  in  the  vicinity.  The  upstream  side 
of  the  bend  in  the  river  that  forms  the  right  abutment  of  the 
dam  is  composed  of  glacial  till.  The  thickness  of  this  till 
is  not  known. 


b.  Discharge  at  Dam  Site 
(1)  Outlet  Works 

The  spillway  is  designed  for  continuous  overtopping  and 
thus  provides  the  major  outlet  at  Montpelier  No.  4.  In 
addition,  there  have  been  two  other  structures  designed 
into  the  dam  to  function  as  outlets.  The  waste  gate  and 
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Description  of  Dam  and  Appurtenances 


The  Montpelier  No.  4  Dam  is  a  concrete  gravity  dam  with  an 
overall  length  of  152  feet,  a  basal  spillway  width  of  11  feet 
and  a  structural  height  of  21  feet. 

The  modified  ogee  spillway  is  anchored  directly  into  the 
channel  bedrock.  The  left  abutment  is  bedrock  and  the  right 
abutment  consists  of  soil. 

There  are  two  low  level  outlets  built  into  the  dam,  both  con¬ 
trolled  by  wooden  sluice  gates.  The  waste  gate  passageway  is 
a  10'  x  7'  outlet  at  invert  elevation  592.25  feet  MSL.  The 
other  outlet  conduit  was  initially  designed  as  the  7-foot 
diameter  penstock  intake  at  invert  elevation  592.00  feet  MSL. 
The  penstock  has  been  severed  at  the  downstream  gate  house 
abutment . 

The  downstream  channel  is  clear  of  debris  and  overhanging 
forestation  and  slopes  at  approximately  3  feet  per  1000  feet. 

Size  Classification 


The  Montpelier  No.  4  Dam  has  a  size  classification  of  small. 
The  dam  impounds  about  700,000  cubic  feet  (16  acre-feet)  at  a 
normal  water  surface  of  610.4  feet  MSL.  The  storage  with  a 
water  surface  at  the  top  of  the  dam  (elevation  618.25)  is 
about  48  acre-feet.  A  dam  with  a  maximum  storage  volume  of 
less  than  1000  acre-feet  or  a  height  of  greater  than  25  feet 
but  less  than  40  feet  is  classified  as  small.  In  this  case 
both  criteria  apply. 

Hazard  Classification 


The  potential  for  hazard  in  the  event  of  failure  of  this  dam 
is  low.  Homes  in  the  area  affected  are  above  the  flood  wave. 

Ownership 


The  dam  is  owned  by  the  Green  Mountain  Power  Corporation, 
Montpelier,  Vermont. 

Operator 

Montpelier  No.  4  Dam  has  no  one  individual  responsible  for  the 
day-to-day  operation  of  the  facility.  Questions  regarding 
operational  procedures  should  be  addressed  to  Green  Mountain 
Power  Corporation,  telephone  802-223-5235. 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
NAME  OF  DAM:  MONTPELIER  NO.  4 

SECTION  1  -  PROJECT  INFORMATION 


1.1  General 


a.  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the  Secretary 
of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
National  Program  of  Dam  Inspection  throughout  the  United 
States.  The  New  England  Division  of  the  Corps  of  Engineers 
has  been  assigned  the  responsibility  of  supervising  the 
inspection  of  dams  within  the  New  England  Region.  Dufresne- 
Henry  Engineering  Corporation  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Vermont.  Authorization  and  notice  to  proceed 
were  issued  to  Duf resne-Henry  Engineering  Corporation  under 
a  letter  of  November  20,  1978  from  Max  B.  Scheider,  Colonel, 
Corps  of  Engineers.  Contract  No.  DACW33-79-C-0010  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of  non- 
federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely 
manner  by  nonfederal  interests. 

(2)  Encourage  and  prepare  the  states  to  initiate  quickly 
effective  dam  safety  programs  for  nonfederal  dams. 

(3)  To  update,  verify  and  complete  the  National  Inventory 
of  Dams. 

1.2  Description  of  Project 
a.  Location 


Montpelier  No.  4  Dam  is  located  partially  in  the  Towns  of 
Berlin  and  East  Montpelier,  Washington  County,  Vermont. 

The  site  is  located  on  the  Winooski  River  \<rtiich  empties  into 
Lake  Champlain  and  is  approximately  7,400  feet  upstream  from 
the  confluence  of  the  Winooski  River  and  Stevens  Brook. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 

The  dam  has  not  been  operated  for  the  past  15  to  20  years. 

4.2  Maintenance  of  the  Dam 

During  the  time  of  operation,  routine  maintenance  was  necessary  to 
remain  economical  as  a  low-head  hydro  intake  facility.  However, 
during  the  past  15-20  years  the  dam  has  not  been  used  and  therefore 
not  maintained. 

4 . 3  Maintenance  of  the  Operating  Facilities 
There  is  no  maintenance  provided. 

4 . 4  Description  of  any  Warning  System  in  Effect 
There  is  no  warning  system  in  effect, 

4 . 5  Evaluation 

There  have  been  little  or  no  operation  or  maintenance  procedures 
during  the  past  15-20  years. 


4-1 


«•••••••• 


•  •  • 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General 

The  Montpelier  No.  4  Dam  is  a  concrete  gravity  dam  of  the  run 
of  the  river  type.  It  is  basically  a  low  surcharge  storage- 
high  spillage  dam  designed  for  continual  overtopping. 

b.  Design  Data 

No  design  data  for  the  structures  at  Montpelier  No.  4  are 
available. 

c .  Experience  Data 

There  is  no  written  record  of  overtopping  at  Montpelier  No.  4. 

It  experienced  the  November  1927  flood  without  significant  damage 
even  though  Montpelier  No.  5  upstream  of  this  site  was  severely 
damaged  during  the  flood.  There  is  some  possibility  that  Mollys 
Falls  Reservoir  moderated  the  peak  flow,  but  hydrologic  analyses 
indicate  that  the  dam  must  have  been  overtopped  in  1927. 

Green  Mountain  Power  Company  representatives  indicate  that  an 
ice  jam  occurred  in  the  mid-1930s  which  caused  the  overtopping 
that  eroded  substantial  portions  of  the  embankment  on  the  right 
abutment.  There  are  also  positive  signs  of  overtopping  on  the 
left  abutment.  This  may  have  occurred  either  in  1927  or  prob¬ 
ably  1936. 

d .  Visual  Observations 

The  continual  overtopping  of  the  Montpelier  No.  4  Dam  may  con¬ 
tinue  for  many  years  without  failure.  However,  the  flow  channels 
through  the  concrete  dam  indicate  significant  internal  deteriora¬ 
tion.  Spalling  on  the  downstream  side  of  the  spillway  has 
significantly  reduced  the  effective  dam  section.  The  deteriorated 
condition  of  the  concrete  coupled  with  inadequate  earthen  dike 
on  the  right  upstream  river  bank  render  the  future  of  Montpelier 
No.  4  Dam  precarious. 

e .  Test  Flood  Analysis 

The  test  flood  was  selected  as  the  100-year  flood  using  data 
provided  by  a  Flood  Insurance  Study  prepared  by  the  Federal 
Insurance  Administration  by  the  New  York  District,  Corps  of 
Engineers  in  May  1975.  The  100-year  flood  at  the  dam  site  is 
approximately  17,000  CFS  (85  CSM)  and  under  this  condition  the 
dam  would  be  surcharged  by  9.1  feet  of  water.  This  flow  was  not 
adjusted  for  surcharge  storage  as  this  is  a  run-of-the-river 
impoundment  with  low  storage  capacity. 


Dam  Failure  Analysis 


Under  normal  conditions,  if  the  Montpelier  No.  4  Dam  were  to 
fail  due  to  the  excessive  deterioration  of  the  concrete,  a 
section  approximately  20  feet  wide  near  the  spillway  would 
fail  first.  This  failure  would  release  approximately  3500  CFS 
of  water.  Under  the  test  flood  conditions,  if  the  dam  were  to 
fail  approximately  5800  CFS  additional  flow  would  be  released. 
Under  these  same  conditions,  if  the  dam  held  and  the  earthen 
dike  on  the  right  bank  were  to  fail,  2600  CFS  of  water  would 
escape.  However,  regardless  of  faixure  of  either  structure 
during  the  test  flood,  the  City  of  Montpelier  for  the  100-year 
flood  would  already  be  under  water.  Therefore,  the  failure  of 
either  the  dam  or  the  erosion  of  the  dike  would  have  minimal 
additional  impact  on  the  City  of  Montpelier.  Failure  of  either 
a  20-foot  section  of  the  concrete  spillway  or  60  feet  of  the 
earth  embankment  will  cause  a  1-foot  or  less  rise  in  the  100- 
year  flood  level  along  the  Winooski  River  upstream  of  the  North 
Branch-Winooski  River. 

Sixty  (60)  feet  of  the  concrete  spillway  failing  with  normal 
water  levels  would  release  a  peak  rate  of  10,540  CFS  and 
releasing  16  acre-feet  of  impounded  water.  This  would  create 
a  wave  of  water  about  9  feet  high  based  on  section  backwater 
at  the  site.  At  this  depth  the  Winooski  River  impounds  about 
20  acre-feet  over  an  845-foot  reach.  This  impoundment  capacity 
along  the  reach  of  the  river  would  rapidly  reduce  the  flood 
wave  so  that  it  would  not  overtop  the  river  banks  which  are 
generally  15  feet  or  more  above  the  stream  bed. 

For  the  water  to  be  at  the  top  of  dam,  elevation  618.2,  the 
Winooski  River  would  have  to  be  discharging  approximately  13,400 
CFS.  A  60-foot  breach  forming  in  the  dam  with  water  at  this 
stage  would  release  an  additional  8,300  CFS  for  a  total  flow 
in  the  river  of  21,700  CFS  at  the  instant  of  failure.  The  sur¬ 
charge  storage  lost  as  a  result  of  this  breach  would  be  about 
36  acre-feet.  From  rating  curves  plotted  for  cross  sections 
67  and  68  of  the  Winooski  River  near  the  Montpelier  City  line, 
there  is  12  acre-feet  of  active  storage  available  per  845-foot 
reach  length  to  attenuate  this  additional  flood  flow  resulting 
from  the  bleach  formation.  From  flood  routing,  this  peak  will 
decay  approximately  30  percent  per  845  foot  reach  so  that  there 
will  be  little  difference  between  the  flood  stages  for  the  flood 
before  and  after  tin?  case  of  the  dam  failing  with  the  water 
level  at  the  top  of  dam.  In  the.  first  3000-foot  reach  of  the 
river  where  most  of  the  flood  attenuation  takes  place  the  flood 
will  be  within  the  river  banks  inundating  an  area  not  to  exceed 
300  feet  in  width. 
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SECTION  6  -  STRUCTURAL  STABILITY 
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6. 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  visual  inspection  did  not  disclose  any  findings  which 
would  indicate  instability  of  the  foundation  of  the  structures. 

b.  Design  and  Construction  Data 

The  available  design  and  construction  data  are  insufficient  to 
formally  evaluate  the  stability  of  the  dam.  However,  the 
height  of  the  concrete  weir  is  known  at  two  cross  sections,  as 
shown  on  Exhibit  L  of  the  Green  Mountain  Power  license  appli¬ 
cation  dated  June  30,  1966.  At  the  higher  of  these  two  cross 
sections  the  weir  is  about  20  feet  high  from  crest  to  bedrock 
along  the  centerline.  In  the  field  it  was  observed  that  the 
upstream  side  of  the  weir  has  been  filled  in  with  river  silt 
almost  up  to  the  crest,  in  the  vicinity  of  the  right  end  of  the 
weir.  Further,  Mr.  DeForge  of  Green  Mountain  Power  Corporation 
has  indicated  that  overtopping  of  the  right  abutment  has  occurred, 
which  means  that  the  water  level  has  been  at  least  10  feet  above 
the  crest  of  the  weir. 

Given  the  cross  sections  of  the  weir  as  shown  on  Exhibit  L  and 
the  above  loading  conditions,  and  further  assuming  that  the 
tailwater  is  10  feet  above  the  base,  the  stability  of  the  weir 
against  overturning  and  horizontal  sliding  is  questionable. 
Therefore,  it  is  important  that  the  stability  of  this  weir  be 
evaluated  in  detail  if  the  dam  will  continue  to  impound  water. 

c.  Operating  Records 

None  of  the  available  records  indicate  that  foundation  stability 
problems  have  developed  since  the  dam  was  constructed  in  1908. 

d.  Post-Construction  Changes 

There  are  no  known  post-construction  changes  with  the  excep¬ 
tion  of  the  access  road  reconstruction  and  the  silting-in 
behind  the  spillway  weir  which  were  mentioned  previously  in 
Sections  6.1b  and  3.1  b  and  c. 

e.  Seismic  Stability 

The  dam  is  in  Seismic  Zone  2  and  in  accordance  with  recommended 
Phase  I  guidelines  does  not  warrant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition 

This  dam  is  considered  to  be  in  poor  condition  because  the 
character  of  the  materials  in  the  embankment  to  the  right  of 
the  gate  house  are  in  part  susceptible  to  internal  erosion 
and  in  part  unknown.  Also,  the  combination  of  a  heavy  silt 
load  on  the  upstream  side  of  the  spillway  and  high  water  levels 
that  apparently  have  been  reached  in  the  past  indicate  that 
the  stability  of  this  weir  against  overturning  and  horizontal 
sliding  is  questionable. 

The  actual  concrete  in  the  dam  and  abutment  structures  has 
undergone  significant  deterioration.  Abundant  cracking  and 
spalling  are  visible  along  most  of  the  dam  and  right  abutment. 
In  addition,  the  internal  concrete,  visible  inside  the  waste 
gate  passageway,  has  developed  flow  channels  (see  Photo  8). 

b .  Adequacy  of  Information 

The  data  available  were  sufficient  to  bring  out  potential 
defects  in  this  structure  but  are  not  sufficient  to  evaluate 
the  seriousness  of  those  potential  defects.  The  Phase  I 
inspection  was  based  principally  on  visual  observations,  verbal 
history  and  two  drawings  submitted  in  1966  by  Green  Mountain 
Power  for  license  application  and  engineering  judgment. 

c.  Urgency 

The  recommendations  given  in  Section  7.2  should  be  carried  out 
within  one  year  after  receipt  of  this  report. 

d.  Need  for  Additional  Investigation 

The  additional  investigations  described  in  Section  7.2  should 
be  carried  out. 

7.2  Recommendations 


An  engineer  qualified  in  the  design  of  dams  should  be  engaged  to: 

1.  Investigate  the  stability  of  the  concrete  overflow  weir  and 
make  recommendations  relative  to  the  need  for  alterations. 


2.  Investigate  the  composition  and  stability,  particularly  against 

internal  erosion,  of  the  embankment  to  the  right  of  the  gate 

house,  including  the  entire  cross  section  upstream  to  the  start 

of  the  bend  in  the  river. 

7 . 3  Remed i al  Measures 

a.  Operating  and  Maintenance  Procedures 

1.  The  waste  gate  and  penstock  gates  should  be  opened  perma¬ 
nently  to  maintain  lower  upstream  water  levels  during 
normal  flows.  Prior  to  opening  either  gate,  the  Vermont 
Division  of  Water  Resources  should  be  contacted  to  specify 
necessary  measures  to  control  the  release  of  silt  build-up. 

2.  The  forebay  cover  should  be  renovated  to  prevent  unauthorized 
access  and  hazard  to  trespassers. 

3.  The  gate  house  should  be  disassembled  and  removed  from  the 
site. 

A.  The  trees  that  are  growing  on  the  embankment  to  the  right 
and  upstream  from  the  gate  house  should  be  cut  annually. 

5.  The  downstream  slope  of  the  embankment  to  the  right  of  the 
gate  house  should  be  kept  free  of  debris  and  trees  so  that 
any  seepage  through  the  embankment  will  be  observable. 

6.  All  deteriorated  concrete  at  the  dam  and  abutments  must 
either  be  repaired  or  replaced  if  the  dam  is  to  remain 
in  use. 

7.  A  program  of  annual  periodic  technical  inspections  should 
be  instituted. 

7 . A  Alternatives 

As  an  alternative  to  carrying  out  the  recommendations  in  Section 
7.2  above,  the  dam  could  be  breached  to  eliminate  any  potential 
flood  hazards  of  this  dam.  Hazards  to  trespassers  should  also  be 
eliminated  if  the  dam  is  breached.  However,  the  dam's  capacity 
to  retain  ice  and  prevent  severe  ice  jams  in  the  City  of  Montpelier 
should  be  evaluated  before  a  decision  is  reached  to  breach  the 
structure.  In  addition,  the  Vermont  Division  of  Water  Resources 
will  require  proper  controls  to  prohibit  the  sudden  release  of 
siltation  deposits  downstream. 


VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION 


PROJECT  MONTPELIER  No.  A  DAM _  DATE  November  21,  1978 _ 

TIME  12:30 _ 

WEATHER  70  %  cloudy,  30°  F  at 

TT:U  0 

W.S.  ELEV.  _ U.S.  DN.S. 


PARTY : 
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7. 

3._ 

Robert  E 

.  Dufresne 

D-H 

8. 

4._ 

Steve  J. 

Poulos 

GEI 

9. 

5. 

Kenneth 

Hadd 

GMP 
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PROJECT  FEATURE  INSPECTED  BY  REMARKS 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT _ Montpelier  \’n.  U  Tinm _ 

DATE  NovemVier  91  }  1Q7ft 

PROJECT  FEATURE 

NAME  S.  J.  Poulos 

DISCIPLINE  Geotechnical 

NAME 

AREA  EVALUATED 


CONDITION 


DAM  EMBANKMENT  (Earth  fill  zone  to 
right  of  right  abutment) 


Crest  Elevation 
Current  Pool  Elevation 


618.25  USGS 

610.25  USGS 


Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 


Foundation  of  concrete  dam-spillway  is 

bedrock 

None  observed 

None 

Not  observable 


Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 


Indications  of  Movement  of  Struc¬ 
tural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 


Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toe 

Unusual  Embankment  or  Downstream 
Seepage 


Piping  or  Boils 


Not  observable 

Not  .observable  2 

Not  observable 

Left  abutment  -  over  wash  has  scoured  soi  .’ 
to  bedrock  on  downstream  side  and  has 
scoured  rock.  Right  abutment  -  no  seepage 
at  concrete  bedrock  interface. 

None 

Locked  gate  gives  access.  There  seems  to-" 
be  no  trespassing.  m 

During  a  past  flood  river  has  flowed  over 
embankment  to  right  of  right  abutment. 
Probably  also  dredge  spoil  has  been  placed 
to  repair  access  road  to  gate  house  and 
to  widen  embankment.  Fill  is  silt  and 
miscellaneous  wood  trash.  „ 

Upstream  face  on  right  side  is  thick 
concrete  wall;  on  left,  channel  is  in 
bedrock. 

None  observed. 

A  small  stream  (^_3GPM)  is  present  down¬ 
stream  of  right  abutment  contact  with 
natural  ground.  Not  known  whether  this  i". 
seepage  from  river  or  a  natural  stream.  Xu 
other  seepage  observed  downstream. 

None  observed. 
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PROJECT  Montpelier  No.  4  Dam _  DATE  November  21,  1978 

PROJECT  FEATURE  NAME  S.  J.  Poulos 


DISCIPLINE  Geotechnical  _  NAME 


AREA  EVALUATED 


DAM  EMBANKMENT  (Earth  fill  zone 


CONDITION 


to 


right  of  right  abutment) 


Foundation  Drainage  Features 
Toe  Drains 

Instrumentation  System 


None 

None 

None 


Vegetation 


Fully  forested  with  trees  on  downstreai 
side  up  to  about  16"  diameter. 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Montpelier  No.  4  Dam 

DATE  November  21,  1978 

PROJECT  FEATURE 

NAME 

DISCIPLINE 

NAME 

AREA  EVALUATED 

OUT LET  WORKS  -  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 

b.  Intake  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


CONDITION 


The  comments  below  refer  to  the  intake 
channel  just  upstream  from  the  gate  hous 
intake  screens. 

The  intake  screens  are  almost  totally 
silted  in  with  river  silt  that  has 
deposited  just  upstream. 

Not  visible. 

None 

None 


None  -  river  is  approach 
None 


Poor  -  spalled  and  cracked 

Trash  screen  -  covered  by  silt  at  intake 
to  penstock.  1  -  outlet  -  flood  gate. 

1  -  outlet  -  penstock.  2  inlet  screens. 


PERIODIC  INSPECTION  CHECK  LIST 


P RO J E CT  Montpelier  No.  A  Dam 


PROJECT  FEATURE_ 
DISCIPLINE 


DATE  November  21,  1978 
NAME 


NAME 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  CONTROL  TONER 

a.  Concrete  and  Structural 

General  Condition 
Condition  of  Joints 
Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in  Gate 
Chamber 

Cracks 

Rusting  or  Corrosion  of 
Structural  Steel 

b.  Mechanical  and  Electrical 

Air  Vents 
Float  Nells 
Crane  Hoist 
Elevator 

Hydraulic  System 
Service  Gates 

Emergency  Gates 
Lightning  Protection  System 
Emergency  Power  System 
Wiring  and  Lighting  System 


Poor  -  dangerous.  1 

Too  irregular  to  judge.  ! 

Much  visible  evidence  on  all  concrete 
structures.  j 

Wire  mesh  only.  j 

Along  cracks.  ; 

Some  seepage  in  flood  gate  conduit  through 
concrete.  i 

j 

Seems  to  be  OK  \ 

Gates  are  closed  tightly.  Significant 
seepage  through  flow  channels  in  penstock  ■ 

sluice  gate.  I 

Several  small  cracks. 

None.  ! 

i 

i 

I 

None.  ; 

None. 

None.  j 

None.  i 

None.  j 

1  -  rack  and  pinion  on  flood  gate  (7'  x  10' 

1  -  gear  and  screw  on  penstock  (7'  diameter, 
pipe)  sluice  gate 

None . 

None . 

None . 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Montpelier  No. 4  Dam 


PROJECT  FEATURE 


DATE  November  21 ,  1978 


^3 


DISCIPLINE 


AREA  EVALUATED 


OUTLET  WORKS  -  TRANSITION 

AND  CONDUIT  -“EMERGENCY  FLOOD  GAT] 

General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spal ling 

Erosion  or  Cavitation 
Cracki ng 


CONDITION 


Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths 


APPENDIX  C 


PHOTOGRAPHS  AND  LOCATION  KEY 

View  of  Gate  House  and  Severed  Penstock 
View  of  Dam  Spillway 

View  of  Left  Abutment  and  Dam  Spillway 
View  of  Right  Side  of  Gate  House 

Downstream  View  of  Gate  House,  Penstock  and  Waste  Gate  Passageway 

View  of  Spalling  at  Right  Downstream  Abutment 

View  of  Severed  Penstock 

View  of  Waste  Gate  Passageway 

Downstream  View  of  Left  Abutment 

View  of  Silt  Deposit  Upstream  of  Waste  Gate 

View  of  Bedrock  on  Left  Side  of  Impoundment 

View  of  Siltation  on  Right  Side,  of  Impoundment 


View  of  Spillway  Crest 
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SECTION  D-B 

SCALE:  ! O'  approx 


FIGURE  2 
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but  for  tho  existing  weakened  ccndtions  undue  damage  to  the 
structure  is  possible* 

r 

;  • 

Conclusions: 


According  to  the  writer*  s  observation  of  this  dan, 
surfaco  disintegration  has  reduced  its  section  and  is  further 
reducing  the  structure  to  incipient  failure.  As  Indicated 
horein  tho  intake  section  is  in  the  poorest  condition. 

Because  of  the  small  storage  capacity,  under  ordinary  con-  . 
ditions  damage  due  to  a  dam  failure  would  bo  limited. 

Nevertheless,  rehabilitation  work  is  needed  for 
this  dam  and  should  be  accomplished  3oon, 
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has  sustained  a  surface  failure,  i.  e.,  surface  scaling  and 
disintegration. 

The  spillv/ay  section,  shown  in  Figure  1  has  not 
been  badly  affected  on  its  downstream  face*  The  condition 
is  more  pronounced  on  the  upstream  face,  especially  at  the 
upper  elevation* 

As  shown  in  Figure  2,  the  intake  section  is  in  the 
worst  condition.  Besides  the  loss  in  section  due  to  disin¬ 
tegration  there  is  leakage  in  a  number  of  places  around  its 
perimeter.  Because  of  the  leakage,  alternate  cycles  of 
freezing  and  thawing  can  further  disintegrate  the  concrete  mass. 

Miscellaneous  Comments; 

No  major  repairs  have  been  made  to  this  dam  since  its 
construction.  Because  of  the  almost  complete  silt  conditions 
,in  the  reservoir,  the  owner  is  skeptical  about  the  relative 
worth  of  rehabilitating  the  structure* 

In  reviewing  the  discharge  capacity  of  this  dan  *.  I 

i 

\ 

I  *  •  :  . 

J.  i  )  *  Ku.  ltig  '  ha  diachurg*:  capacity  of  this  dam,  it 
was  found  to  be  inadequate  as  far  as  tho  maximum  probable  flood 
la  concerned  *  Ordinarily,  tho  dam  could  stand  3omo  overtopping. 
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Introduction : 


0 


Montpelier  #4  dan  is  one  of  the  developments  on 


the  Winooski  River  belonging  to  theXfreen  Mountain  Power 

/  -t  ii  ■  **  ••  •  -  ‘t  -t  ti  nrrn*  i  *  %m  <*  »u  n  ■ 

Corporation.  It  i3  located  at  the  Berlin,  East  Montpelier 


town  line  about  3  miles  upstream  from  the  city  of  Montpelier, 
Vermont.  Built  in  1908,  it  is  operated  in  conjunction  v/ith 
a  low  head  hydro-electric  plant. 

The  dan  creates  a  pond  having  a  surface  area  of 
about  5  acres  at  flashboard  height.  Under  present  silt 
conditions,  the  useable  volume  impounded  by  the  dam  is  about 
700,000  cu.  ft.  The  drainage  area  is  about  201  sq.  mi. 


General  Description :  • 

This  dam  is  described  in  detail  in  Barker  & 

Wheeler «s  1926  appraisal  report  of  the  property,  then  operated 
by  the  defunct  Montpelier  &  Barre  Light  and  Power  Company.  In 
general,  it  consists  of  the  following; 

A  spillway  section,  about  152  ft.  long  is  built  on 
ledge  rock  and  spanning  the  rivor  channel.  At  the  maximum 
section  it  is  about  21  ft.  high,  3  ft.  wide  at  the  crest  and 
19  ft.  v/ide  at  the  base.  Both  faces  are  sloped.  The  spillway 
crest  Is  6  ft.  below  the  top  of  the  dam.  Flashboai’ds  are  pro¬ 
vided  on  the  crest  to  a  height  of  2.5  ft. 

North  of  the  spillv/uy,  and  adjacent  to  it,  is  an 
intako  soction  containing  the  usual  complement  of  trash  racks 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Montpelier  No.  4  Dam 


DATE  November  21.  1978 


PROJECT  FEATURE  NAME 


DISCIPLINE  NAME 


AREA  EVALUATED  CONDITION 

OUTLET  WORKS  -  SERVICE  BRIDGE  Not  Applicable 

a.  Super  Structure 

Bearings 
Anchor  Bolts 
Bridge  Seat 
Longitudinal  Members 
Underside  of  Deck 
Secondary  Rracing 
Deck 

Drainage  System 
Railings 

Expansion  Joints 
Paint 

b.  Abutment  &  Piers 

General  Condition  of  Concrete 
Alignment  of  Abutment 
Approach  to  Bridge 
Condition  of  Scat  &  Baekwall 
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PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Montpelier  No.  4  Dam 


DATE  November  21,  1978 


PROJECT  FEATURE 


NAME 


DISCIPLINE 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  SPILLWAY  WEIR, 
APPROACH  AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 


b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 


Rust  or  Staining 
Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 
Discharge  Channel 
General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 
Other  Obstructions 


River  -  mostly  open  with  some  silt. 


None 

River  bottom  -  bedrock  not  visible,  may 
be  silted  behind  spillway. 


Dam  appears  to  be  poor  -  irregularity  of  |_ 
slope  to  spillway.  Concrete  poured  on 
original  ground  as  left  abutment/ground . 

i 

None 

Spalling  on  downstream  and  at  left 
training  wall.  i. 


Not  visible. 
Not  visible, 


Lined  with  forested  slopes. 
River  channel  bedrock. 
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INVENTORY  OF  DAMS  IN  THE  UNITED  STATES 


INSPECTION  BY  '  UAY  MUU^YTH  AUTHORITY  TOR  INSPECTION 


This  Phase  I  Inspection  Report  oa  Montpelier  Number  Four 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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Engineering  Division 


APPROVAL  RECOMMENDED: 
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This  Phase  I  Inspection  Report  oa  Montpelier  Number  Four 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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This  Phase  I  Inspection  Report  oa  Montpelier  Number  Four 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 
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Foundation  &  Materials  Branch 
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□  EFARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  CF  ENGINEERS 
424  TRAPELC  ROAD 
WALTHAM.  MASSACHUSETTS  C21E4 


Crony*  Mountain  Fever  Corporation 


■'-or.;  .e-.en : 

rrvLriec  herewith  for  your  information  and  use  is  a  copy  of  the 
Inspect  ion  Report  or.  the  Montpelier  Co .  4  Dam..  This  inspection  vas 
f.fe  under  the  aut.'iotity  of  Public  Lav  92-367  b*--  t’*?  firm  o' 

Durr esne-Eenr---  Engineering  Corporation,  North  Sprir.gf  raid ,  Vermont 
under  the  direction  and  supervision  of  the  Corps  of  Engineers.  A  copy 
of  the  finished  report  has  been  forarded  to  the  Governor  and  the 
'■-apart sent  of  Water  Resources,  the  cooperating  agency  for  the  State  of 
Ye  rrcor.t . 

Section  7  of  the  report  contains  an  evaluation  and  recommendations .  If 
you  have  any  questions  concerning  this  report,  contact  the  department 
of  Water  Resources  first.  Then,  if  there  are  further  questions 

:  -  -.t  net  the  Project  Mar..*  c  cnent  Branch ,  Engineering  “  Elision  of  this 
office.  We  thank  you  for  your  cooperation  and  assistance  in  carrying 
out  this  program. 

Sincerely  yours , 
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As  Stated 
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DEPARTMENT  CF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OP  ENGINEERS 
424  TRA^ELC  ROAD 
WALTHAN*.  MASSACHUSETTS  C2  1  S4 


Honorable  Hicn 
Governor  of  th 
Stare  Canitoi 


,  armor,  t  uool  . 


Deer  Governor  F nailing: 

I  an  forwarding  tc  you  a  copy  of  the  Montpelier  Ho-  -  Dan.:  I 

Inspection  Teport ,  which  was  prepared  under  the  "atf.rnal 
Inspection  of  Mon-Federal  Dans.  This  report  is  presented  for  you 
sed  upon  a  visual  inspection,  a  review  of  the  past  perfo 
and  a  brief  hydrological  study  of  the  dan.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  ho  vs  appr.'vid  the  report  j 
support  the  findings  ar.d  recommendations  described  in  Section  7  and 
that  you  keep  r.e  informed  of  the  actions  taken  to  implement  then.  Th 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  water 
?  n  p  n.jrppc  £  ^  p  c  *  T  3  -  5.  ^  rr  3  !1  C**  101*  £'*'"•  S  t  Z  ■ ;  0  7  *  1*  t  r‘  r~.  *1  •  T  71 

or- t ?  oo  ,  a  cop  y  of  th-:-  report  has  f :? o  h-sr.  .‘orv.i  n  ::t- i  :he  o-:nor,  Gr 
Mountain  Power  Corporation,  Montpelier ,  Vermont  0 5- !2 . 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  th 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  da 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Vater  Resources  for  your  cooperation  in  carrying  out  this  program. 


Sincerely  yours, 
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